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(54) POLYLACTIC ACID-BASED COMPOSITION AND MOLDED ITEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a composition which suppressively suffers 
from opaquing or rigidification at the glass transition temperature or above by 
compounding a lactic acid polymer and a terpene/phenol copolymer each in a specific 
amount. 

SOLUTION: A composition comprises 100 pts.wt. of a lactic acid-based polymer, 
1-100 pts.wt. of a terpene/phenol copolymer, and if required, a plasticizer, an 
antioxidant, a thermal stabilizer, a photostabilizer, an ultraviolet absorbent, an antistat, a 
filler and the like. The lactic acid-based polymer has a wt. average mol.wt of 
50,000-500,000, and preferably comprises at least 75 mole % of either unit of L-lactic 
acid or D-lactic acid to give a high melting point. A lactic acid copolymer is obtained by 
copolymerizing a lactic acid monomer or a lactide with a dicarboxylic acid, a polyhydric 
alcohol, lactone or the like. As the terpene/phenol copolymers, there can be mentioned 1 
mole/2 mole adducts of a cyclic terpene/phenols represented by formula I or the like, 1 
mole/1 mole adducts of a cyclic terpene/phenols represented by formula II or the like, or 
the like. Rl -R4 in the formulae each represent H or methyl. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is transparent and relates to the lactic-acid system polymer 
constituent and mold goods which nebula by crystallization does not produce also in the temperature more than a glass transition 
temperature with the outstanding thermal resistance. 
[0002] 

Pescription of the Prior Art] In recent years, from the standpoint of natural environment protection, the biodegradability polymer 
decomposed in natural environment and its cast are called for, and research of spontaneous-decomposition nature resins, such as 
aliphatic polyester, is done actively. Especially lactic-acid system polymer has the melting point fully as high as 170-180 degrees 
C, and since it moreover excels in transparency, it is expected very much as a cast which employed wrapping and transparency 
efficiently. 

[0003] However, although the container and cast by injection molding etc. of lactic-acid system polymer are excellent in rigidity, 
when the glass transition temperature of thermal resistance is low since it is low, and it leaves the mold goods in automatic in the 
car etc. compared with 60-degree-C order, polystyrene, PET, etc., the nebula and deformation by crystallization tend to produce 
them. 
[0004] 

[Problem(s) to be Solved by the Invention] It is in the purpose of this invention enabling use to the use which suppressed 
nebula-izing more than a glass transition temperature, and upright-ization, and used the plastic deformation by suppressing 
crystallization of a polylactic acid which thermal resistance is raised by raising a glass transition temperature to the 
above-mentioned problem, and has crystallinity. 
[0005] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, this invention persons find out that the above-mentioned 
purpose can be attained by carrying out suitable amount combination of the terpene phenol copolymer to a polylactic acid with 
crystallinity, and came to complete this invention. That is, this invention is the polylactic-acid system constituent and cast with 
which 1-100 weight section mixture of the terpene phenol copolymer was carried out at the lactic-acid system polymer 100 
weight section. In this invention, lactic-acid system polymer also contains a lactic-acid copolymer besides a polylactic-acid 
homopolymer, and a blend polymer. 

[0006] Generally the weight average molecular weight of lactic-acid system polymer is 50,000-500,000. Moreover, although 
composition mole-ratio ratios of length to diameter of L-lactic-acid unit in lactic-acid system polymer and D-lactic-acid unit may 
be any of 100 / 0 - 0/100, it is desirable to include 90 mols or more of units of either L lactic acid or D lactic acid in acquiring the 
high melting point, for acquiring more than 75 mol % and the still higher melting point for the unit of L lactic acid or one of D 
lactic acids. 

[0007] Copolymerization of other components which a lactic-acid copolymer copolymerizes [ a lactic-acid monomer or a lactide, 
and ] is carried out. As such other components, the various polyester which consists of a constituent various [ these ] and various 
polyethers, such as a dicarboxylic acid and polyhydric alcohol with the functional group of two or more ester bonding nature, 
hydroxycarboxylic acid, and lactone, various polycarbonates, etc. are mentioned. As a dicarboxylic acid, a succinic acid, an adipic 
acid, an azelaic acid, a sebacic acid, a terephthalic acid, an isophthalic acid, etc. are mentioned. As an example of polyhydric 
alcohol, ether glycols, such as aliphatic polyhydric alcohol, such as aromatic polyhydric alcohol, such as what carried out the 
addition reaction of the ethyleneoxide to the bisphenol, ethylene glycol, a propylene glycol, butanediol, hexandiol, octanediol, 
glycerol sorbitan, a trimethylol propane, and neopentyl glycol, a diethylene glycol, a triethylene glycol, a polyethylene glycol,'and 
a polypropylene glycol, etc. are mentioned. As an example of hydroxycarboxylic acid, what is indicated by a glycolic acid, a 
hydroxy butyl carboxy lie acid, and other JP,6- 1 844 1 7 , A is mentioned. 

[0008] As lactone, glycolide, epsilon-caprolactone glycolide, epsilon-caprolactone, a beta propiolactone, delta-butyrolactone, 
beta- or gamma-butyrolactone, PIBARO lactone, delta-valerolactone, etc. are mentioned. Lactic-acid system polymer is made to 
compound by the well-known method conventionally. That is, it is compoundable with the direct dehydration condensation from a 
lactic-acid monomer JP,7-33861,A, JP,59-96123,A, and 3198 - 3199 pages [ of collection of macromolecule debate drafts 44 
volumes ] like a publication, or the ring opening polymerization of a lactic-acid annular dimer lactide. When performing direct 
dehydration condensation, you may use L-lactic acid, D-lactic acid, DL-lactic acid, or which lactic acid of such mixture. 
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Moreover, when performing ring opening polymerization, you may use L-lactide, D-lactide, DL-lactide, or which lactide of such 
mixture. 

[0009] composition of a lactide, refining, and polymerization operation -- the U.S. JP,4057537,B specification, the open Europe 
patent application No. 261572 specification, Polymer Bulletin, and 14,491-495 (1985) -- and -- It is variously indicated by 
reference, such as Makromol Chem., 187, and 161 1-1628 (1986). [ for example, ] Although especially the catalyst used for this 
polymerization reaction is not limited, the well-known catalyst for lactic-acid polymerizations can be used for it. For example, 
lactic-acid tin tin, tartaric-acid tin, JKAPURIRU acid tin, dilauryl acid tin, Dipalmitate tin, distearic acid tin, JIOREIN acid tin, 
alpha-naphthoic-acid tin, Tin system compounds, such as beta-naphthoic-acid tin and octylic acid tin, powder tin, Tin oxide; Zinc 
dust, a zinc halide, a zinc oxide, organic zinc system compound; titanium system compound [, such as tetrapod propyl titanate, 
]; ~ zirconium system compound [, such as zirconium isopropoxide, ]; « antimony system compound [, such as an antimony 
trioxide, ]; « bismuth system compound [, such as a bismuth oxide (III), ]; ~ an aluminum oxide - Aluminum system 
compounds, such as aluminum isopropoxide, etc. can be mentioned. Also in these, the catalyst which consists of tin or a tin 
compound is desirable especially from the point of activity. The amount of these catalysts used is about 0.001 - 5 % of the weight 
to a lactide, when performing ring opening polymerization. 

[0010] Under existence of the above-mentioned catalyst, although polymerization reaction changes with catalyst kinds, it can 
usually be performed at the temperature of 100-220 degrees C. Moreover, it is also desirable to perform a 2 stage polymerization 
like a publication to JP,7-247345,A. 

[001 1] With the terpene phenol copolymer used by this invention a) The annular terpene phenol copolymer which carried out 
copolymerization of the phenols to the annular terpene, Or an annular terpene / one mol of phenols, the two-mol adduct that made 
phenols add to b annular terpene compound 1 molecule at a dyad rate, or this annular terpene / one mol of c phenols and a 
two-mol adduct, A poly annular terpene / one mol of phenols, the two-mol adduct obtained by the condensation reaction of 
aldehydes and ketones, And an annular terpene / one mol of phenols, and the one-mol adduct made to add at a rate of d annular 
terpene 1 molecule and phenols 1 molecule, Although a poly annular terpene / one mol of phenols, and the one-mol adduct 
obtained by the condensation reaction of aldehydes and ketones can be mentioned, it is not limited to these compounds. You may 
be any of a low molecular weight compound or oligomer, and polymer. Moreover, even if it is the crystalline compound which has 
the melting point, you may be an amorphia compound without the melting point. 

a) An annular terpene phenol copolymer can be manufactured by making an annular terpene compound and phenols react under 
existence of a Friedel-Crafts catalyst. 

Moreover, b annular terpene / one mol of phenols, and a two-mol adduct can be manufactured by making an annular terpene 
compound and phenols react under existence of an acid catalyst. 

Moreover, c poly annular terpene / one mol of phenols, and a two-mol adduct can be manufactured by carrying out the 
condensation reaction of aldehydes and the ketones to an annular terpene / the one mol of the above-mentioned phenols, and a 
two-mol adduct. 

It can manufacture by d poly annular terpene / one mol of phenols, and an one-mol adduct making an annular terpene and phenols 

react under acid-catalyst existence, considering as an annular terpene / one mol of phenols, and an one-mol adduct furthermore, 

and carrying out the condensation reaction of aldehydes and the ketones to obtained one mol / one-mol adduct. 

These terpene phenol copolymers can also be used independently, and two or more kinds can also be used together and used for 

them. 

[0012] The terpene compound of the raw material for manufacturing the terpene phenol copolymer used by this invention may be 
a terpene compound of a monocycle, and may be a terpene compound of **** Although the following are mentioned as the 
concrete example, it is not limited to these. An alpha pinene, beta-pinene, a dipentene, a limonene, a phellandrene, 
alpha-terpinene, gamma-terpinene, a terpinolene, 1, 8-cineole, 1, 4-cineole, terpineol, a camphene, a TORISHI crane 
PARAMENTEN -1 , PARAMENTEN -2, PARAMENTEN -3, PARAMENTA dienes, Caren, etc. have. 

[001 3] moreover, as phenols which are the raw materials of another side for manufacturing the terpene phenol copolymer used by 
this invention A phenol, o-cresol, m-cresol, p-cresol, o-ethylphenol, m-ethylphenol, p-ethylphenol, o-butylphenol, m-butylphenol, 
p-butylphenol, 2, 3-xylenol, 2, 4-xylenol, 2, 5-xylenol, 2, 6-xylenol, Compounds, such as 3, 4-xylenol, p-phenylphenol, 3, 
6-xylenol, p-methoxy phenol, m-methoxy phenol, bisphenol A, Bisphenol F, a catechol, a resorcinol, hydroquinone, and a 
naphthol, can be mentioned. These compounds are not independent or the thing limited to these, although two or more sorts can 
use it, mixing. 

[00 1 4] The copolymerization reaction of the annular terpene for manufacturing the annular terpene phenol copolymer of a) and 
phenols uses 0.2-6 mols of phenols preferably, and makes them perform at the temperature of 0-120 degrees C under existence of 
a Friedel-Crafts catalyst 0.1-12 mols to one mol of annular terpenes for 1 to 1 0 hours. As the Friedel-Crafts catalyst, an aluminum 
chloride, a boron trifluoride, or its complex is mentioned. Generally reaction solvents, such as an aromatic system hydrocarbon, 
are used in that case. As commercial elegance, Yasuhara Chemical YS poly star T-l 30, YS poly star S- 1 45, and my tee ace 
G-150 grade are mentioned. 

An addition reaction annular terpene compound 1 molecule of b) and phenols dyad uses 2-8 mols of phenols preferably, and 
makes them perform at the temperature of 20- 1 50 degrees C under existence of an acid catalyst 1-12 mols to one mol of annular 
terpene compounds for 1 to 10 hours. As the acid catalyst, a hydrochloric acid, a sulfuric acid, a phosphoric acid, polyphosphoric 
acid, 3 fluoride boron or its complex, a cation exchange resin, the activated clay, etc. are mentioned. Although it is not necessary 
to use a reaction solvent, solvents, such as aromatic system hydrocarbons, alcohols, and ether, can also be used. 
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[00 1 5] Thus, the compound expressed with the structure expression showing the structure of an annular terpene / one mol of 
phenols, and the two-mol adduct manufactured below by the general formula is the example. The Yasuhara Chemical YP-90 
grade is mentioned as commercial elegance. 
[0016] 
[Formula 1] 

OH 




In addition, Rl , R2, R3, and R4 show the same or a difference, a hydrogen atom, or a methyl group among the above-mentioned 
general formula ( 1 ). 
[0017] 
[Formula 2] 

«2 




R4 



In addition, Rl , R2, R3, and R4 show the same or a difference, a hydrogen atom, or a methyl group among the above-mentioned 
general formula (2). 

[0018] As the aldehydes used as a condensing agent for manufacturing a poly annular terpene / one mol of phenols, and the 
two-mol adduct of c), and ketones, formaldehyde, a paraformaldehyde, an acetaldehyde, a propyl aldehyde, a benzaldehyde, a 
hydroxy benzaldehyde, a phenylacetaldehyde, a furfural, an acetone, a cyclohexanone, etc. are mentioned, for example. 
[0019] Although other phenols can be made to use together and react to an annular terpene / one mol of phenols, and a two-mol 
adduct on the occasion of the condensation reaction, the operating rate of an annular terpene / one mol of phenols, and a two-mol 
adduct is [ as opposed to / the total quantity with other phenols / in that case ] 40 % of the weight or more preferably at least 20% 
of the weight. If there are few rates of an annular terpene / one mol of phenols, and a two-mol adduct, a poly annular terpene / one 
mol of phenols, and a satisfying two-mol adduct will not be obtained. Aldehydes and ketones are 0.2-1.2 mols, and they make 
0.1-2.0 mols of reaction rates of an annular terpene / one mol of phenols, a two-mol adduct, other phenols, and the aldehydes and 
ketones in the condensation reaction react to the bottom of existence of an acid catalyst at the temperature of 40-200 degrees C 
preferably for 1 to 12 hours to a poly annular terpene / one mol of phenols, a two-mol adduct, or one mol of other phenols. If there 
are too many aldehydes and ketones, a poly annular terpene / one mol of phenols, and a two-mol adduct will carry out 
macromolecule quantification. As the condensation anti-application acid catalyst, organic acids, such as inorganic acids, such as a 
hydrochloric acid, a nitric acid, and a sulfuric acid, a formic acid, an acetic acid, oxalic acid, and toluenesulfonic acid, can be 
used, for example. The amount of the acid catalyst used is 0. 1 - 5 weight section to an annular terpene / one mol of phenols, a 
two-mol adduct, or other phenols 100 weight sections. In the condensation reaction, inactive solvents, such as aromatic 
hydrocarbons, alcohols, and ether, can be used. 

[0020] The addition reaction of annular terpene 1 molecule for manufacturing an annular terpene / one mol of phenols, and the 
one-mol adduct that is a precursor of a poly annular terpene / one mol of phenols, and the one-mol adduct of d), and phenols 1 
molecule uses 1-4 mols of phenols preferably, and makes them perform at the temperature of 20-150 degrees C under existence 
of an acid catalyst 0.5-6 mols to one mol of annular terpenes for 1 to 10 hours. As the acid catalyst, a hydrochloric acid, a suliuric 
acid, a phosphoric acid, polyphosphoric acid, a boron trifluoride or its complex, a cation exchange resin, the activated clay, etc. 
are mentioned. Although it is not necessary to use a reaction solvent, solvents, such as aromatic system hydrocarbons, alcohols, 
and ether, can also be used. Thus, the compound expressed with the structure expression showing the structure of an annular 
terpene / one mol of phenols, and the one-mol adduct manufactured below is the example. Yasuhara Chemical YP-90LL etc. is 
mentioned as commercial elegance. 
[0021] 
[Formula 3] 
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In addition, Rl and R2 express the same or a difference, a hydrogen atom, or a methyl group among the above-mentioned general 
formula (3). 
[0022] 
[Formula 4] 



OH 




In addition, Rl andR2 express the same or a difference, a hydrogen atom, or a methyl group among the above-mentioned general 
formula (4). 

[0023] The condensation reaction of the annular terpene / one mol of phenols, one-mol adduct and aldehydes which were 
obtained with the above for manufacturing a poly annular terpene / one mol of phenols, and an one-mol adduct, or ketones is 
performed like a poly annular terpene / one mol of phenols, and the two-mol adduct of Above c. Yasuhara Chemical 120 [ DLN-] 
and DLN-140 grade are mentioned as commercial elegance. The addition of the terpene phenol copolymer in this invention has 
the desirable 1-100 weight section to the lactic-acid system polymer 100 weight section. The case of under 1 weight section is 
not desirable from a viewpoint of biodegradability, if the effect of addition may become inadequate and the 100 weight sections 
are exceeded. Especially the method of blending terpene phenol resin with lactic-acid system polymer is not restricted, and can be 
conventionally performed by the well-known method. For example, what is necessary is just to knead using a mill roll, a Banbury 
mixer, a super mixer, a monopodium, or a twin screw extruder. This mixed kneading is usually performed at the temperature of 
about 120-220 degrees C. 

[0024] Furthermore, various additives, such as a well-known plasticizer, an antioxidant, a thermostabilizer, a light stabilizer, an 
ultraviolet ray absorbent, a pigment, a coloring agent, various fillers, an antistatic agent, a release agent, perfume, lubricant, a 
flame retarder, a foaming agent, a bulking agent, an antibacterial antifungal agent, and other nucleation agents, may be 
conventionally blended with the lactic-acid system polymer constituent in this invention if needed. 

[0025] In this invention, the heat-resistant and crystalline index was evaluated using the scanned type differential calorimeter 
(DSC). In this invention and the following examples, the weight average molecular weight (Mw) of a polymer is a polystyrene 
reduced property by GPC analysis. Moreover, a glass transition temperature and crystallization temperature were measured in 10 
degrees C of programming rates, and min. with the scanned type differential calorimeter (DSC). Moreover, transparency 
measured the light transmission of the injection-molded product (lmmt) of card size, and made it the index 
[0026] 

[Example] (Example 1) the biaxial kneading extruder which carried out the dryblend of the poly L lactic-acid ("Lacty", Mw= 
210,000) 75 weight section, and the terpene phenol resin (the "my tee ace G150" by Yasuhara Chemical) 25 weight section, and 
was set as 200 degrees C - continuation supply - carrying out - a mouthpiece - extruding - water cooling - it cut and Chip A 
was obtained [ by Shimadzu ] The heat characteristic of Chip A was measured using DSC. The light transmission was measured, 
after carrying out the vacuum drying of the chip A at 80 degrees C furthermore, making it an absolute dry condition and obtaining 
a card large plate (lmmt) with injection molding. 

[0027] (Example 2) the biaxial kneading extruder which carried out the dryblend of the poly L lactic-acid ("Lacty", Mw= 
210,000) 75 weight section, and the terpene phenol resin ("DLN-140" by Yasuhara Chemical) 25 weight section, and was set as 
200 degrees C - continuation supply - carrying out - a mouthpiece ~ extruding « water cooling ~ it cut and Chip B was 
obtained [ by Shimadzu ] The heat characteristic of Chip B was measured using DSC. The light transmission was measured, after 
carrying out the vacuum drying of the chip B at 80 degrees C furthermore, making it an absolute dry condition and obtaining a 
card large plate (lmmt) with injection molding. 

[0028] (Example 1 of comparison) The heat characteristic of the poly L lactic acid ("Lacty" by Shimadzu, Mw= 210000) used in 
the examples 1 and 2 was measured using DSC. The light transmission was measured, after carrying out the vacuum drying at 80 
more degrees C, making it an absolute dry condition and obtaining a card large plate (lmmt) with injection molding. The above 
experimental result is shown in Table 1. 
[0029] 
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[Table 1] 
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[0030] 

[Effect of the Invention] According to this invention person, also in the temperature more than a glass transition temperature, the 
lactic-acid system polymer constituent and mold goods which nebula by crystallization does not produce can be offered with the 
thermal resistance which was transparent to lactic-acid system polymer, and was excellent in it mixing a terpene phenol 
copolymer. 
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damages caused by the use of this translation. 
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3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The polylactic-acid system constituent with which 1-100 weight section mixture of the terpene phenol copolymer was 
carried out at the lactic-acid system polymer 100 weight section. 

[Claim 2] The polylactic-acid constituent according to claim 1 whose terpene phenol copolymers are an annular terpene phenol 
copolymer, an annular terpene / one mol of phenols and a two-mol adduct, a poly annular terpene / one mol of phenols and a 
two-mol adduct, an annular terpene / one mol of phenols and an one-mol adduct, and a poly annular terpene / one mol of phenols 
and an one-mol adduct. 

[Claim 3] The polylactic-acid constituent according to claim 1 or 2 with which an annular terpene / one mol of phenols, and a 
two-mol adduct have the structure of ** 1 or ** 2. 

[Claim 4] The polylactic-acid constituent according to claim 1 or 2 with which an annular terpene / one mol of phenols, and an 
one-mol adduct have the structure of ** 3 or ** 4. 

[Claim 5] Polylactic-acid mold goods which come to fabricate a polylactic-acid constituent according to claim 1 to 4. 
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fmm4 4^3 19 8-31 9 9Htl^c0j; 3&?LSE 

mffi&zfto%&. l-ilk s D-?ie, dl-il 

1!, XiiZtl^<?>m.&<to<7)^-ftl<Q3ffiL£m^Xi>& 
h\ D-5^f-h\ DL-7?fH, X*iCin^c0^ 
50 [0009] 7i?f- F?>£j£, ffS&tXfi^mi. 0H 
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986) ^<v$:mzM*iznmztiT^6. z&m&stik 

XX. SEKxX. ^TUyPKxX. ^7*>>J/H»x 
X s^vi^f-yKxX. ^fT'Jyixx, i^>ri/ 

-fy§?XX. a-t7hXgXX, iS-t7bXiX 

x. *?^mxxmcr>xxm&m. »*xx. sit: 

XX ; EfS*. ^ny*y>fcSEf 0 \ BHfcffi&\ 3T«EIB« 

; ^K^ryf-^ yfwvft v^ft^i ; R 

ftb'X^X (IH)^Ob'^vx^fr:^ ; SKfcTVkS- 

XXt±xX^^^^^^M«#ffitt^>^^^#i 

»£\ ^f-Kfcttl/CO. 0 0 l-5fifi%gjg-Cft 
S. 

[ooio] is^jxjsi. mmtm^y. m&miz 

ioTMI>A\ MIS 10 0 — 220 °C<7)&jgTlT 3 * 

«m t 7-24 7 34 5-^#KM 

[0011] **«-Cflav^3fl5'r^>7xy-^* 
S^tti. a ) m$rr)V^>t 7 ^J-tmZ&M^ 

§ -frfcattrrt^ x y -7i^t»£tt . ft & ^ii b ) 

Sttxrt^Wfc&ft 1 *fC7x J-)Vm& 2jYTcr>ffl 
STHM £ ^ Stffvk^ y / 7 x y-~/MS 1 ^/k/ 2 
^Mt&itfk ftSMic) :«f;KV7x7- 
>HK 1 2 ^ ;MtJn#:k . T;kx b F®^y h >m 

^ fc 7 x y-;l^S 1 ^H^SU^T'frtnS ^tzWk'f^ 
y/7 x y— ;HH 1 ^ /k/ 1 ^/kftMfc fc . 7/I/fb K 

3B>y h coffi^-K^Tif Mifc* y Sttir^y 
/7x y-/MK 1 ^E/k/ 1 qE;Ht HfS <! fc #T 

v\ ttz. m&£ttm&&<Dfc^?fo^xhm& 
a) mm-^vy^j-fvim^mi. m^T^y 

ik&fa t y x y y u -rvky 5 y ^MWK^off 

i tz b ) itf;Ky/7x/-;H l w/2 ^kft 

4. 

ifcc ) ^US«f;Ky/7 x 7 l 2 ^ 



(3) $$§120 0 0-7 90 3 

4 

/WSnfWi . IMim^'f^y/ 7 x y -;kS 1 ^k/ 

2 ^/kftMfcfc . K»^y h y®£f&&RiE£ 

? {z d ) *r y Wkf)V^y/7 x y -y^g l 1 

^^Wiu^i. SH^x^y h ^ x y-y^ss-jgltM^ 

^RET-csje^ ii^Kx^y/y x 7-)i>m 1 
i ^7WjD«ck u s^ft*: i i r 
nrrt vm^y h ymzffiSBu&mtz ztizx^m^ 

[0012] *Mtffll^Wf/Ky7x7-;^ 

«-e*y. >s-tr^y. yXyf>, Ut*^ 
7x7>Hl/y, a-x^tf^y. r-x^tr^y. x 

20 ;^ey^y. 1, 8-^*:t-/K 1, 4->-**— 

yyf*y-i. ^wyfy-2, ^^yy^y-3. 

[00 13] *m\Tm^^tih'T^y7*J 

-tum^ftim^rf h tz^mr^^mxhh 7x7 

-A^tLTJi. 7x7-;k o-yuy-;K m-y 
p-yi/V— ;K o-xf;|/7x7^;k m 

-xfvi^y x7-yk~ p y^-;k: o 

^7x7^ m-7W7x/^k p-/f/I/7x 
30 y-7K 2, 3-^r^l/y-;K 2, 4-^r^l-y» 
;K 2, 5-^r^l/y— ;K 2, 6-^r^l-y-yK 
3, 4-3r^W— ;K P~7x-;P7x7Hk 3, 

3f^7xy-/K b'^7x7-/|/A, b'X7xy-;l^ 

F % *f3-^ py7i^y-/K ^Kn^yy. -t- 
L < 2 StUi^ LTffifflf 4 - b ifi? 

[0014] a ) am^fr)V^y 7x y-;^fi^flcSr 
40 Sitf"S^a6o^x/^yt7xy-;i^o*fi^ 
^i^ttx/k^y i ^E;i/^W Lt 7 x y-;Hi£ o . 1 

-12€/k #£L<&0. 2-6^E;l^fflL. 7»J- 
x/ky 7 7 y SM«?c0#ftT"C 0-120 'CcD&JKT 1 
-lO^ffi)^. fc7)7y-f^777lMt 

igf^^(f t>tih. tarn, -mm&m\ykm^M 
Rmmt-mmtzm^^tiz* ^m&tLxn. 

^y-5*;i/ (tt) ^OYS^Uxy-T-l 3 0. YS 
.-KUxy-S-14 5. 7>ff^x-XG- 1 5 0^ 

50 mft>ti&. 
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b ) (Dmk^)V^yfc^m i ftl-t y x y-/HS2#-T 

t <wjiikje&l mftT^yik^y® i */wc*t lt 7 

xy-/HS£l-l #iL<li:2-8^7M£ffi 
U KM&^#4TT2 0—15 O'CcO&gT 1 — 10 

yBL #UU>«. H7Wfc«kL<t±^m. m 

[0 0 15] Z<7)£o(,zLTW£Ztl&mR : r!\s<>/ 
7x7 -/MS 1 2 ^WtMfc<9«i£tt . flU fcf . 

T*£>&«> TfiflfcSt LXii. «A7^^^ (ft) gco 

YP-9 0#WtWo 
[0016] 

R 2 

«,=yOH 
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^fcJJE— JEsS (1) *K RK R2. R3. R4fct 

[00 17] 
[fc2] 




\ .OH 



&&_hfaHK5S ( 2 ) RK R2. R3. R4<i. 

[0 0 18] c) ^'Ji1iff/Ky/7xy-^ai 

^/2^;Htt*^^^^^^^ffltLTffiffl 30 

yxr;kfth\ 7x^T-bhryi^xt h\ 7/1-75 

[0 0 19] *^«&SEfcRl/CI±. S#-r/l^y/ 
7xy-;l^Sl^/2^ft3D«ctc. mny^J-fV 

x/i^y/7 x j -/MS 1 : e;i^/2 fvmm<om.mm 

m<7)y^y-jumtco^mz^tx^<ti> 40 

/i^y /7 x y -?im 1 */i^/ 2 ^E 
/P/2^WJn^#^ii^^ ( > *cD»£RlEfci3»*6 

mk'r^y/y x y-/Hi 1 ^mmw^m 

^hyg>'0. 1-2. 0*/k *FiL<(iO. 2- 
1. 2^UTh^miSmcomETi l Z^ 4 0-2 0 0X^50 



s^saarc 1-12 Bsarass * & • f#wt h 

-y&tf&t t ^)W^r)v^y/ 7x7 1 ^ 

ttM«Eh lt(4. «itf . igK. mm. mm#>im 
sl ^m. mm. s^^bl v^yx^y^m^ 

"f)V^y/7 x J—)vm 1 ^e/p/ 2 ^e Mi^W^^y 

x7-/l«10 0S^te*tLT0. l-5SfiSrj> 
[0 02 0] d) ^U^KT-;^y/7x7-;l^|l 

w/ 1 ^)\^tm^mmwx*hhw^r)V^y/y^ 
y-)vm 1 ^/k/ 1 ^^w^^^thtz^w^r 

/i^y 1 4HF1: 7 x y -/MS 1 #T^ftanKJ&2 . 
f 1 1 L 1 7 x / 0 . 5—6^ 

*k »*L<{ii-4^H£fflL. mmm^^f&Tx 

2 0-1 5 0 < €cOfflgT'l-l ommrh^tl. ZCDM 

mmt lti±. jssl f&BL y ygL * y u ygL z 

ixS^ttx^y/7 x y-;MS 1 1 qE 
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[o 023 ] xym&Tiv^>/7x;--nm.v*.>v-/ 

^>-/7 x J->vm i t/i^/ 1 t/Mt&ntt fc 7;irt b' 30 

-tm ^)vmm t mm ttr ? . 

120. DLN-14 Og*W^it& . *ISHt=i>^ 

v-i oona^cjtLTs i~i ooaa^*t#tL 
w&tfh o . ^ioo assess* s t £.ftm&<om 

coMSEffli. M&l 20—2 2 O^gJgWi^-efinb* 



[ 0 0 2 4 ] S & (S«s9KWC«(t & wmc y i-m& 

mm. mm. jemm. ijmmxt'ffl. m^mmi 
[0025] *5raicfc^T. m&&imm.<?>m 

(Mw) JiGPC^$ffcj:s.-K(jxf-uyie^fiTf> 

BMMi (DSC) fciO. #Sa[JSl Ot/mi n. fc 

mt ) zmfctmmk Ltz„ 

[0026] 

[Hifctfl] (Hifefll 1 ) XV LfLSf ( 6*SKftf3rI! r 5 
J . Mw=2 1 0, 00 0) 7 5fia^fcr^ 
^7xy-;^ii (-V'xyN^^S^S r-7-f 7MX- 
XG150j ) 2 5fifigff£F5>f:7VyKU 20 0 

°c(c^?^2ttsa!i¥ai«^aM«i&L-r. 

Off Hi U WWU -f-yT-AfcUfc. ^-/TACO 

( immt ) immmzm 
[0027] (msm2) *i>l?lk (ammimm 

r 7?r-f j ; Mw=2 l 0; 0 00) 7 5fiM^tr 
140 j ) 2 5SSS!£h'7'f7>>'KU 2 0 0'Ct 
tfJU flJffiU f-yTB£1#fc. f-'/TBc^su^ 

*7V-h ( lmmt ) £*fftf£. msmmtffiZ L 

[0 0 28] (Jt«^!ll ) HffifllK 2TfflVVfes|fyL 
ILM ( &8MMfM r 5>^f--f 1 . Mw=2 1000 

o) co^esrDsc^ffl^raiSLJt. s&cso-c 

^TP-h ( immt ) zntdh. KffimmzmfcL 
a±.<r>9mam£m 1 iz*-t. 

[0029] 
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